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# ^ m& & & % $k % % & 5* # R% M 

#j # & > & & T ?'J # ^ : ^ - -f m. * ^ _h #c $L 

* M * -g-jp.***--*^*** ; ft t£ <6 ' * £ ^ - 
* It * £ : a ffl "fMb & W tt *? IB t I - 

t£ g J^f. £. ^ £ # *j J. £ > liljf ^ItlilKli-il 

Sl 4r %V % ~ ^ % - m > t£ & « & >f 

A i* f- tt & A ' '* * It ^ it 3 # # - M # ■« © ° 

-fc > ( - ) > ^ # ft * m h : % 4H m * 

( ^) * f ft £ i] 7G # ft £ II t fl ? tfc : 

■ ioo~ -f £ ft & & ; 

10 2b- & & £ ; 

(&W&m ■ METHOD OF FORMING SHALLOW TRENCH ISOLATION(STI) WITH 

CHAMFERED CORNER) 

A method of forming shallow trench isolation 
(STI) with chamfered corner. The method includes 
forming a pad insulating layer, a first mask layer 
and a second mask layer on a substrate, forming a 
opening of a patterned second mask layer, first 
mask layer and a pad insulating layer, etching the 
substrate using the patterned second mask layer, 
first mask layer and pad insulating layer as an 
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l o 4 b ~ % - i ^ & ; 

1 0 5 a-~ 4t .: 

1 10 - A M ft M ft 'A ft ; 
1 16- U M > 

ii7~ ^ % 4t l- A * ft ; 

1 18- ^ 



91 



- > (M^tt : METHOD OF FORMING SHALLOW TRENCH ISOLATION(STI) WITH 

CHAMFERED CORNER) 

etch mask to form a trench in the substrate, and 
removing part of the second mask layer to result in 
the second mask layer having a tapered profile, and 
etching the second mask layer, the first mask 
layer, the pad insulating layer and the substrate 
to chamfer corners of the trench. 




0548-9209TWF(nl) : 91177 ! phoelip.ptd 



% 3 I 



* if a m 



7 



am-. 

^# a M : 



0548-9209TWF(nl) : 91177 ; phoelip.ptd 



* 4 S 



3. * %tmm (i) 
I # m m M z~ ft m m & ] 

& W 4% % M ^ - 4* & jfc # fil ^ H (shallow trench 
i so 1 a t i on ) 60 $L & 2f * • # *J * * . M ^ - flfc ^ j& * * ft. 
H 4b if (corner) ^iMH^ti^l^ " 
[ & it ft #f ] 

tm^7t,#^tt4^a&fJt>.' fr 60 X "t a 3* * & 60 & 

# AT, ^ if & m >b ' £ a ^ & ffi 60 & as- & & * ^ «. * 

(sub-micron) it^T EJ 3r ^ — # # (quarter-micron), 
-ft ^ i $t ^ "t 60 I a ffl 0 fl& & tfr it X. -t *» 4-T Ifs 'h 4b ' & 
as Jn t 4- 4@ it '# ^ H tf* # ^ #t i&t*b*g,&i£R%#L > T 4 

n 60 ^ # t - it » 60 a #r - & m .% it # i% m ft m 

(device isolation technology) • £ ± -ft- 3 60 ^ 
it # 4L ft ^ # 1% m fa ' J£ J- £ ^ 1 *f . Rf> # Jfc * 60 'it & 
T ' * m * m * .4fe 60 g ' a $ itj £ > 60 a a a >} fir ft «. 

a* £ £ 60 it ; # 0 

£ & # it #■ fii £ & #r t ' Mj £P % 4b 1T &( LOCOS) ^ 
& & # i% ^ H(shal low trench i s o 1 a t i on ) f. £ It # #L 

t ffl ^ ^ t t t ' Z$r&£Ajiffi&&l& 'Jv #° £ J& & #5 & 

# * & <¥- # ik wh »■ ^ a at * # * t * 60 4- f- '« : It ife ft 

# ^ J- ' & M ffl -fb ^ 4 2fc *(CVD) m # ' ^ ^ - 
t >f « ^ ^ 1- ^ 60 # t ' ^ # EJ # ^'J (etch back) 

# A a -fb * A M flf "A $1 iMCMP) * 1^ ^ Ht 60 1r f 
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i$ ft tg; #■ X -t a *f «r * fid # ^ 'X&ikft&ffim-jp- f. 

ft ft M ' jfc**Jfrfr-€*£^*?i*(fill)*;|t ' & 
jtfr#'filJfc*t*£ # » 

(HDPCVD) ft #f $L ft its »'*i.*a^(0 2 )^^f^(SiH 4 )* 
# & it #7 * flr *r t # ' ^^Ul^t* ^ # & 
. * - & T it - 9 >f ft «. B ^ 1* & # #J « % ' a T > # RR- $ 1 A 

ft * ' #J ^ £ £ -> b b b I * © Jl ' « 4b # *L *H 

(CVD) # & IUb A * * # * £ ^ ^ 50 A **20Q A ft * ft 
4b;#(pad oxide layer)12 » $ & £ & |l 4b 4* 1 2 £ © _L » 
J-XCVD * at - & JSL ft ^5 00 A ^20 00 A # ft 4b M 14 » - 

• # ¥ » . £ ^ - * P. M 1 3 ^ IL -4b ^ 4 1 4 
Ji > ji a m. M ( photo 1 ithography 

1 4 ^ % 4t M 1 2 .tfi M £ ° #4 fll & l^jf 1 3 t # f- ' tfc # 4* 
*J A 4b # * 1 4 ^ $. ft 4b A 1 2 ' ffl a g its -f f - H & 1 0 &l B 

& ?t ft m & n #j ^ ° 

. * =fe ' tf #- £ # 1 B m ' *'] Jfl ' *. 4b Q M 1 4 ifo 1* ft 4b £ 1 2 
#j H £ f # J(L £ > *fe # - # *J ^ # ft ^ ^ If- It A 1 0 Ji ^ 
j& #1 5 ' flj & it l& ( act ive region ) » 

M #15 ^ ^ IT ^3 5 0 0 A 5 0 0 0 A 4l . W 0 M ^i ' a & ft 4b 
a thermal ox i da t i on ) ' j& - $ ft 4b ■ >f 1 6 • 1 S. * 
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1 * ®WtlW (3) 

#15 to «p #o #j ^ _h . ffl a f^Ht(liner) • 
4/180 A ° 

# * ' *fc * ( HDPCVD ) a 
/f ' >J 4£ ffl0 2 #nSiH 4 t ft KM %o ' 15] af «Ar 1 It & 
ff&^*-4Hb«f^t^l8 ' * ft * flf 1 5 « ^ j& - it # 1% 4* 

# & & & 41 $ £ & 0 . 1 1 jcz m T af ' # & /9f t-*- 
^ % bb (aspect ratio) 6 i£4 £ • & 

£ 4t * *. ft ft * ( HDPCVD ) tb * 

^4 ^ * # ' ^ % 2 m ff\ ' #T « <f * # 4L ^ It tb i& A Bf > 

ft 4b m It % MIS ft m H **(gap f i 1 1 ) 6 * * ft t 0- & ' h 
at* # fl»15 H-*P * -f #t o ' 4a * #15 rt^piiS -H(void) 

2 0 4 A * £ £ ' ffij$¥'&&4tlft*;Bti .€ * # & - 

& ^ ft 4b $7 ^ f M 1 8 *n * ft 4b # 1 2 to 'J± f ft it ' B 

3 ffl m 7F ' ajfcta-ttlPj^^.Tfe (dip) * Bfr & ft 4b M 1 2 « 
^ j& & * # Rl & & 2 6 Bf . ?f ^~ m & fo&t & # £J to 4+ Pfi ^ 
H26 • ft & i» 4tl"5 it A 22 * * A *. it * * «15 it A22 * 
if it ' & ej m 3 0 ° 

0 *b ' & # ^ j& ffi # ft 4b >f *° ffl # f £ > ^ ^ 

EJ^304 ^^t^^f*l%' ft i & /& ft $ 41 f| B B a & ft # 

£a » ifcb ' * ^ * # 1 5 it h 2 2 # & ft 4b % . & * 4& ±tb 2> 
* $ ' I Snf it - f i^jfa^ ' f t ft it & itb ^ £ % h 
It Bf > & ^ if # 1 5 it £ 2 2 ft * ^ 4- a >b ' t it & t ^ #J # 
t ' ft f I i| f ( Fowler-Nordheim current) fa 
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5. ' &WttW (4) 

' 'til it fa 22 4 ffl # ft 4b £ 60 « & 4± f ft J. ' H) m it j& /R 
it f 60 7C # '14 f ' *] V4£I d J^V g ^I-f A^tilf * 
(double hump) (kink effect) ° 

[ # W ft S- ] ■ 

* 41 a* itb > ' # ^ ^ g 60 £ ^ it # - « ^ ;fc * * ft & 
4b a£fc*. & ' H & & 1 # R?> & H jfc' 

# it & # ifc * 'at 4 4h t * * ^ * # 60 ft ti ' -t it £ * 
'#«^££-#fe*&^4Ltt3i ' « * 4 ift * 7fc. # 

60 14 f - 

t & It 4l ■ j* fit m » £ 60 t ^ ^ * • 

*t # . * # w *t # - * « ^ a ^ hp 60 m B a B it w # £ 

M^^>##Pi,^^60t^^^ 0 

& € -L idt-4L S 60 ' *#^/^i£4L^$ l *#t 1 )Mbi£ 

& 4l & & # i^, & & 60 # ' y n & m : - -f * 

* - # - f- * A - * - J- 
; * iti-^^l AHI^-im I 

-fb ii ffi i<, — P^l a «lilli|fUJ| ; a ffl t 4b & 60 t£ 
*& # > t* ^ - f - £ M A fg f — * £ £ A l£ M % %- ' Sfl 
n 4 s - ^ ft & £ ' ^«-f^ft4t^t^j&-*4t ; * ifc ** M 

a ^, - $ - ^ ^ t, & ^ m % ~ f. $. * a g £ «p t* * — 

# £ % ' M. it ic $ — Jf. £ % ^ # #1- #J £ ; 

# ^_ jjl & £ » j. >^ m m % — ^- ^ >t ^ « *h #j %t&%\ t% % ~ 
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3->&WtfLW (5) 

* I ># * taft*a*tt#A«-f£tt&& ' ft tt 3» : # 4L it ft^ 

& - M # £ © 0 

#. *■ * -1H #T i*. 41 . # j& * * ft A ft it ft 41 ft >JHt I* * 

g # 2r & ' ' * t £ # « * *t ^ it ft ^ & - # #F g * %. ' 

Jt & & t ?<j ^ m : * % ~ * * >§ ; ?k m m a ^ m - 

% —mx % & % ~ * & & & & & M- & w it 

& ; m & - * A '1^ 4ii> t v# ' * ^ tt" * *t t ' a «• Jt tt 

# 4i e, ft ft ft ft it ft & & 4l tg .it ^ ^ ® ; a a f ft 

f I ' * 15ft- t* 9 - * 4L 4 * ft <B # 4 ' a # & - 

& * # PI, ^ n • 





nft — |fc 


#: f 1 








41 






* ft 




*#■ j& its. 
/# -Ta fW 


ffP Ihh. 


-fr 


- % t 






It 




>f 41 


It ' Jt eL # 


* J* 


# 1*3 




# ft fa 


ft 


it 


ft 




A 41 


« ^ f tt & £ 


^ ® $ 


— 


* H ft 
















i£ 41 ^ 




* ft A 


ft ' it ft 


41 >i 




# 




H ^ 


^ # a # 


- 2r 3, 






& & T 










^ 1- 


£ _L ^ j& 


- ft H 


ft % 




- * 1 












; & t* * |l ft 


£ > 


% - 


^ ^ 


A tit # 










ft ji 


^ ic, - m cr a 


£ iB tit 


^ & 




® ^ ft 






ft 


ft 




f£ £ - £ /f 


ml 




II ^ 


# *J 






I'J 






' Ifc u & & 


t # & 


- * 




# S'J H[ 


* - 






^ ' 




1 1] D ^ ft.J - 


% - m 




& ^ ^ 


» ^ * 






M- 






* - * ' 


J£ it & 






t ^ 3, % Mi 






ft £ JP. £ J% 


' J- 






H 41 M *h 


#1 
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3L • '&*KHtM (6) 

- f. ^ ^ * H ^ IS ^. y| A t| -f I" H ^ ^ ' t* * # 4L 

^ /& - m # ® © . ; ' * « f — f, £ ># ; ^ & - m & ft % m- Tp 

« it # ' ft * t£ ' * *t £F n ft ft if & JL . & itJ Hi y & & & ft 

# 1*3 4l n u ft ft ># _L ;«.ffl-fb*^*ft^**-|«F«<&^>t^. 
±0 ft ; « 1 ^ t I - ? ^ ^ f« t f ll ft y| - 

;t # d ° 

* ^ *■ # B ^ - #t ik t m> m ' *#«w/tfifc4L*ij 

' Jt & & ** *J IS f - * *- M A m % ft ft # » * & tA n 
i% #j - % ^ £ f, A * * - % * * ^ tft ft ft ft # a '% A 
# # & & ° 

% it * # a ^ 4l _l sfc @ # - # ft & n.^ m % m - t x # 

^ 11 & 5t ^ #1 ' M. s& #t m ffl ^ ' # # *» riau-T • 
[ * & # £ ] 

^ m & m m * B ^ ^ * ^ #i # ^ tt m *p t • 

f 4 A SI J. % 4 J K #, # ^ *L $ * # a £ - *t * #J 4l ^ 

"t ^ If # ; «R ^ 4A n > H « - ^ % 14 * A ' <H *» * ^ 1- 
^10 0 - **fi!l4!iAj£.f'"4.A" - tsj ft <fe -f £ ft a a B 
IB _L & $ & # to # & t J£ * a a B OB Jl 6d ^ « Sfe M ' * -h 2r 
«a^ife^^^f*6(j-f**ic# ' i§ itb ^ ^ T ffi ft- n 
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^ > |«f l^lfe**^ ° ^ & 1 0 0 & fi, ^ ^ /&"~ 

* IS # j 1 0 2 - #-f.**i04&£^-J.;£.*106 • * t ■ / 
^ ft & # 102 #) 4* & & ft 4b >f ' # & A & £50 - 3 0 0 A • 

(thermal oxidation) & t * ^b % ft St # ( AP C VD ) & 
a 4b * ft ^ St ;ft.(LPCVD) ; % - % £ M 104 \H * £ IL 4b # 

* ' £ A A £1 0 00-2000 A » # j& 3r * « ^75 0 -8 0 0 
5. T JXSiCljHj &NH 3 4l % ^ ft It it # 46. £ 4b # IL Is St f| . • ^ 
- Jp. £ 104 # ^ iH k> £ ft ft 4b 4 ' * £ A # &10-00- 

2 0 0 0 A • $ & ■ # & #, aSiH 4 * N 2 0 ANH 3 ^ & ^ ft ft it # 4b # 
ft ^ St ^ ^ H ' flo * - * £ * 106 # f T ^ m $L $ 
(BPSG) - *t ^ s& 3%(AsSG) > # sfe Jfc(PSG) A £ flB ^ & 36 
(BSG) ' 0>] jp> % m *P $L 3KBSG) ' ^ * & #> «SiH 4 - BF 3 A 
B 2 H 6 % ^ ft 14 it # 4b ^ ft ^ St ttHllAT^ 
1000-4000 A ° 

# ^ ' £ f ~ £ & >f 1 0 6 £ © Jl £ ^ - & m Jk- ' it «fe ' . ■ 
ft it f & f££i£-£&iH#T$#&IS.fflf| ' it #J ffl ffl US 4b 
^ & FJ- * # 4t f - # ' # * - * * 1 0 6 > % - * £ * 1 0 4 A 
&#&#,fl02;Jfc;f?-#$fc '14 # *J ' #J ^ £ ^ it .|± ^ 

^ S«J ( R I E ) m ^ ' 

y# 1 0 6 > $ - * >f 1 0 4 A ^* « m. % 1 0 2 t ' VA & fa #t % 
^^-^^106 > % - f- * f 1 0 4 A * ML ^ 1 0 2 t W u 

10 3 ' ifcMnl03^4&SAfft.^'7t#Bl^la^jfe l ffl' 0 & \k ' 

* a it f >^ ^ ^ . ^ # I'J ^ 4 * it ia >f ° 
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* # * # ^4B « • *'J ffl $ J.'*. *106 - 

* 1 0 4 A * ^ * A 1 0 2 #J HI % t ft f - * ' # + * It * & 1 0 0 

afc e - # $ & *fe m % ' #j *» a bl m '14 ^ ik n c r i e 
) 5& # . ft£-£*tt*&ioo + #]&-3**no5 ' ■ * * & 

120 # ^ *M 800 A 5.24 0-0 A ^ PJJ ° 

#f t#M|4Cl ' # $ ~ jp. £ £ 1 0 6 it # - 4k *J 
m ' <& *J >x $ fife- HP #• 03 Dl03*-ip-f,£#fj50~3 00#4L *P 
. ^ £ - * * # 1 0 6. j& * - * * * 1 0 6a ' « f i # ^ ^ $ 

- £ £ 4t .© 1 0 7 ' ji^#3£#al03^to|4L£ : =--?.£,t 

1 0 6 a & #t # #J # 1 0 8 ° jfc >E # #J & % & ft it ffl & # *J 4b 

* a°a #J A % 4b H i§ H 4b A ^ Ammonium 
Hydrogen Peroxide Mixture ; APM ) 4k M & $L *ft #r ta. 

- £ *t fcb #JNH 4 0H: H 2 0 2 : D I W & 1 : 1 : 5 ' 4k %\ ^ & X & % 
^60 °C 4l 35. T it # ° 

& 1 tf # as $ 4D ffl 1 0 6a * $ - * £ * 

104- & «, & M 1 02 a it & &i o o m> n - # # ft 4± # m 

m % ' #J A £L M m J- 4k M ( R I E ) ^ /f » # i&.-gp ^ ^ 
^^^^^106a - # - JL £ >§ 1 0 4 - *<6ljt^l02iL-ff-«t 
1.^100 • ft # fJ ^ ft # 1 05a ^ it ft 1$ # - * *T « #F £ fl& 
^ it H 1 1 0 ■ J.^j&^*flH0 5a*#-YSfl«j*Jfl&fe# ° # 
^105a**A120a*t*.it^f#^ttlk*J'm4#4L*Jil2 0 

* ^ >m ' W *o # $ 2 7 0 0 ~ 3 6 0 0 A 4L- ffi ' ^ # 1 0 5 a 4l ^ % tb 

#j & 4 ~ 6 ^. h ° 




0548-9209TWF(nl) : 91177 : phoelip.ptd ^12 K 



s. - &mtm (9) 

m % 4E m ' sa & * # n * & ® & % ~ * 

^ 1 06b ' 4* j.xBHF &4lS&T^#I^&^^3& 

if jl as f 4F u ' sx - m. & n m % * # $j # - * & # i 04a j 

A ^ «, & # 1 02a ' «#||«o 7 Jc ip- % Si .^.5 0 - 3 0 0 i£ 4l 
$ - jp. £ 10 4a A * * 4 10 2a w ^ # $ - * £ 10 4b A 
Qm$L%\Q2b ' it % iB «P ^ 4l -f fit * ;£ 4t © 1 1 7 ° * t 
' Ji i£ ^ it ** $J 1 m W % it ffl # *J it # do H F / E G ( it a 
■ S£/ ~ i* ) 15 2r ^ # *J H 4b # m & ;& *L f - j. & # 

104a A H 4b ^ #r & j& & & ># 10 2a ° 

# * # £ JS #.4G"H ' a # ^,800-5.1 200 A # ^ -f It * ■ 
;£ 1 0 0 4t - & -lb ^ ^ ' a & i& # 1 0 5 a # J& • *p jfo #J g _L 

*5 0 : J.350A*..*4H16_' it J. 4" "* #105a * 

# « #1- g ■ * ^ it % 1 1 o jl ¥ % -it & & * © 1 1 7 # # & m # 

1 1 6 m- & _L ° * t ' ^ ># 1 16 #>J 4* £ #1 ft 4b ># (liner 
oxidelayer) 0 ' 

& * ft # as $ 4H A . it # - A * 5. 4b * a *a ifc ft ft # 
(HDPCVD) - ftlti'fbf & ^ it ' #J *» it % % ll(0 2 ) 

^ # f ^ ( S i H 4 ) f ^ Bl M & ' n ^ fa a Ar f f. ^ * > ^ M 
>f 1 1 6 * S it ft 1r t # 1 1 8 ' iH ~ % M ' * # A 4 1r 
^40 0 0 A- 5 0 0 0 A » itb 4 ' ^ t ^ -t # ^ ' ^ ^ ffi M 
^b * a 4§ >rL ft *(LPCVD.) it # ^ f M 1 18 4i it ft « ^ » 

i: \k n $■ & % 4 1 n » «fe^f-4b#<±-#fe*ft^# m. % » a 

^ 1> t f 1 18 $ it! # - Jp. & & 104b A # j& ML ^ 10 2b * ® 
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s-^mtm (io) 

T it f #J ^ # Pi m. % ' ^ # * I*- £ - # 1 04b ifo ^ J 

1 0 2 b ft E ili tL # II ' ' # fj 

*»4JH^f7F4L7t.#fi%.M^I50 ° * ^ to ffi m d ^ -ft- % % 
1 1 8 a jfo # JB & % 1 0 2 b #j -14 f *a i£ • 0 dfc # j-x j£ >& 

(dip) -fc l& & & # # 10 2b # ' * i& & *b t \% 4k 5>\ it 
#Hj^II^^f:^118a ' m a if f -fr # £j *o <fr f # 1 1 8b ^ 

Tin mm & ° * t ' *i&frj^**Ub ###4^ 

104b ^ ^ * # ?N ft Hk i£(H 3 P0 4 ) ; * |Ub # # 

/& & *B 4*. £ 1 02b ft 3r * #J *n £ *J ffl II ft S£(HF) * |£ - 

^ Ji m it ' #f tb & > 0t i& 41 

^ * * * A A 4b it A ^ & & *t ffi 0 £ IT & A % & * ft Jtt 

° ir ' * * a ^ * a * # 4l it n it A 4b ' at -fr * * A 

* 4t ' HI # - ATA**t.lfci & # ffi «[ g t 
jg. _L *T J& # £ #J £ ^ ( vo i d ) & ' SJL & & m 7t # ft 'l-i 

t • t ' *. # a /f # it 4l >r * ^ "fc # ^ ^ £ bb a 

^Miiiltt *i ffl HDPCVD ^ ^ *. 4 1> « >t ° * * ' *l 
ffl^#Wrtt*^4L^r * t ^ a # # H * £ ^ ej # ' ® % m 

^ «p ^ ( # # < #j * a a £p ) m ^ a * ^ 4l ^ ^@ is] . m 

ja*-fr#S*»:2LS-$fc#-i£fc £ Jl ft Hfe. ffii ^ Tl ^ ^ fig & ft 

• 4b # M- & M ?A M ' S itb ^ -f- * t # t ft f - a >ii t 

M A & ft % M fh ^ f F-1 ° ft J- * ^ ^ # 0 ^ m & ft 
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3* # 4l ii e, #t $ ^ -ft 4 s ' is otb & $ ^ jit n ^ m ^ & #r 

t a a a ft M # £i 3S- ' 4fc * # W 4L & # 1% # H * 

-It ^ i $ii » 
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